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Request letter

8. Janarthanan <mech jana@msajce-edu in>

Research work Regarding
2 messages

girif@atalon.co<gin@atalon.co> Frijume31, 2020 at 12:15 PM
To: me&.jana@msaﬁoe—eﬁuéﬂﬁmh.}xna@msajce—edum’

Dear Janarthanam,

“As per otr discussion on the issues faced by us on"Study on Vibraticn levels of Diesel Engire with and without
Turbocharger Diesel Engine” , wa would jike you to tzke up this work and help us to solve this problem. We ars
corfident that you may have people who ars expartise in this fald.

Gatinto the finer details of the problem, be as clear as possibie and break the problem into as many milestones
as itmakes sense. How long will & taks to complete the work? Se sure 1o sat out realistic expactations.

Thanking You
King Ragards

GiRt

Aizion Product Center Pyt Lid
Mewhio. .8 NGO Colony
Seipsrumbudus-B02105
Kancheapuram District
Tamilnadu india

Fh 018840235380

mech jana@msajee-edu in<mech. jana@msaica-adu.in> < 3 P— .
To: ginatalon.coxgiri@atalon co> Frijune3t, 2020 at 08:00 PM

Greeting from Janarthanam B,

Thank you fior the opportunity given to us to solve the foliowing probiems on “Study on Vibration levels of Diesal Engine
with and without Turbocharger Diesal Engina® by your company. Qurgoal isto help your company so that you can
come out the challenges. You are aleady aware of our background in this fiald and expertise of our faculty
members as we already have MOLU with your company. YWe are more than happy to help you in this regard. We may
iake approximately three manths to compizte the wark and submit the report.

With Thanks & Regards,
Or.B.lanarthanam,
Professor & Head Research,
MSBAJCE

ENGINEERING

. Park
MOH AMEL
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Request letter

B. Janarthanan <mech jana@msajce-eduin>

Research work Regarding

2 messages

gii@atalon.co<gir@atalon.co> Fri, September 3, 2020 at 01:05 PM
To: medh.;‘ana@msa;’oe—eduénﬁmh.jane@msajc&eﬁu.én}

Dear Janarthanam,

As we are safisfied with your on going work we would Jike to propose a another wark “Experimental Modal
Analysis of a composita Beam™ , we would like you to take up this work and help us to solve this problem as like
the previcus one. We are confident with your previous work.

Get into the finer detsils of the lem, be as clear as possible and break the problem into as many milestones
as it makes sense, How long it take to complete the work? Be sure o st out realistic expeciations. as ke
you worked for thr previous work,

Tharking You
Kind Regards

GlR

Ataion Product Center Put Ltd
Newtic. 8, MNG0 Colony
Seiperumbudur—802105
Kanchespuram District
Tarilnady india
FreRtQB40335380

mech janai@msajee-edu.in<mech.jana@msajca-adu.in — &1 ;
To: giri@atalon.co<giri@atalon co> Fr, September 4, 2020 at 10:30 AM

Gregling from Janarthanam 2,

Thark you for giving us this opportunity again 1o solve the menticned problern on “Experiments! Modal Analysis of
& composite Beany™ by your company. we will work like ongoing work and will achisve the bast result. We are
more than happy to help you in this regard. We may take approximately three months fo complete the work and
submit tha report as like the previous problam.

With Thanks & Regards,
Dr.B Jararthanam,
Professor & Head Reseanch,
BEAICE
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Design of Electromagnetic Launcher for Propelling Projectile
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(Approved by All India Council for Technical Education,
New Delhi and affiliated to Anna University, Chennai)
Siruseri IT Park, Egattur, Chennai - 603 103

Design of Electromagnetic Launcher for Propelling Projectile

Abstract:

Pulsed power supply system (PSS) plays an important role in rail gun system as it gives an electrical
energy to rail gun in order to accelerate the projectile with higher velocity. Now-a-days the pulsed power
supply system which feed the rail launcher is still large and it is important to think about the minimization of
the stored energy. The pulsed power supply system that has well enough small mass and volume, yet can
offer properly conditioned power, is a vital componént for the successful accomplishment of rail gun system.
All embracing works and researches are being carried out all over the world for the minimization of the
volume occupied by the power supply and its weight. Capacitor based pulsed power supply systems are the
most familiar form of pulsed power supplies system used in rail gun research for the past several years. The
design of a 500kJ capacitor module pulsed power system, which can able to accelerate the projectile with a
velocity of 1km/s to 1.5km/s, to be applied for the electromagnetic rail gun currently under investigation in
India for surface fire support. We made an attempt to design a 500kJ PPS using computer simulation
packages called PSPICE software in order to calculate the rail gun parameters such as acceleration of the
projectile, muzzle velocity, peak current, current at exit, effective barrel length. F inally, this work gives some
fundamental contemplation on volume and weight requirements of S00kJ capacitive PPS systems to be
applied for speedy fire of electromagnetic rail guns. With the PSPICE simulation design & results, rail
dimensions and PPS was provided for the procurement and fabrication. Residual charge afier one shot in the
rails was considered. Based on single shot results decision on multi-shot operation was made.
Electromagnetic launcher was tested for its weight and velocity.

Keywords: electromagnetic; Pulsed power; PSPICE; rail gun

Components list: 3

Components used in pulsed power supply system with rail gun load are listed below\ ‘ -

S.No. | Component | Values
I | Capacitor | 2.3685mF PHINCIPAL
2 | Inductor Varying Inductor .vaaED SATHAK A ’_ et
3 Spark gap Operating Voltage =50kV; Peak Current = SOOkA 34, Rajiv Gan@it =
4 Diode Peak Reverse Voltage & Current VRRM = 6000V; IRRM= IOOmA
5 |Fuse Rated pulse current 6000A, Voltage 22kV
6 | L oftherail | 1.096uH/m




(Approved by All India Council for Technical Education,
New Delhi and affiliated to Anna University, Chennai)
Siruseri IT Park, Egattur, Chennai - 603 103

Benefits:

e Occupies less space,

e Has less weight,

e High operational reliability,
e Feasible financial condition,
e High power density, and

e High durability

Results and Discussion:

500kJ pulsed power supply system that can be used in electromagnetic rail gun system has been
designed using PSPICE simulation packages. Trade off study has been made to find the optimum number of
capacitor stages to get desired current pulse shape and rail parameters. In order to identify ‘optimum solution
for 500kJ PPS, capacitors have been grouped into single, double, triple and five stages. For each capacitor
connection pulse shaping inductance value, peak current valle, current at exit, muzzle velocity, peak
acceleration value, pulse width, effective barrel length of the rails have been calculated. It has been observed
that an increase in number of stages in a capacitor bank module causes an increase in value of pulse width
time, muzzle velocity of projectile, the time at peak current value, effective barrel length of the rails, current
at exit and decrease in value of peak current and peak acceleration. It has been concluded that the 500kJ
pulsed power supply can be able to accelerate a projectile at a velocity of 1.2km/s, when the capacitor banks
are fired before reaching peak level current of previous bank. The work has also been carried out to calculate
the approximate weight and volume occupied by the pulsed power supply using the manufactured data’s. It
has been concluded that the 500kJ pulsed power supply needed 0.6686 m3 of volume with a total weight of
620kg.
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